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j:OMPLETE SPECIFICATION ^ • 

Imides of Substituted Dicarbozylio^Aoids and process of 



I, Richard Rwizda, an Austrian dtizen of 
Dr. Karl Lueger-Ring 6, Vienna I, Austria,'' 
trading as F. JOK Kwizsa, do hereby dedare^: 
the invention, for wfaidk I fny that a patent ^ 
ma^ be granted to me and die method by 
whidi it is to be pafonned, to be partl^:ulariy . . 
described in and by the following state- 
ment: — 

This invention relates to a new dass of 
imides, more particularly imides oi cenain 
dicarboxylic adds, which are substituted by 
imide groups wiiich have been derived firom 
specific cyclic dicarboxylic adds. The in- 
vention relates also to a process ot producing 
these novel compounds. 

Some known substituted sucdnimides and 
glutarimides which conuin phtfaalimide 
groups in the alpha or beta position have a 
tranquilizing acuvity on certain pordons of 
the central nervous system and differ from 
other conventional sedatives and hypnotics, 
sudi as barbituric adds and hydantoins, in 
that the action is not accompanied by an 
initial excitation phase and there is a com- 
plete absence of narcotic or peripheral para- 
lytic effects. Besides, these compounds have 
an extremely low acute toxidty and basically 
differ also in this respect from other previ- 
ously used drugs having; the same indication. 
The therapeutical aaivity is obtained quiddy 
after oral or parenteral administration and is 
maintained for a relatively long time. 

However, the agents of the above-men- 
ti ncd type, particularly the compounds 
kn wn as thalidomides, have a serious dis- 
advantage residing in the embryotoxic 
(teratogcnous) secondary effects, whiA occur 
after the administration to pregnant women 
and often result in serious nuuonnations of 
the infant. In spite of their undeniable ad- 
vanuges outlined above, the use of these 
agents has been entirely prohibited in 
numerous countries for the reasons given. 
The present invention is based on the dis- 



corny that this undesired embryotoxic 
' activ ity is due to a specific part of the stnic- 
- tore, namely, the aromatic phthalimitc stnic- 
.'-torie. - ■ ■ 

Surarismgly it has been found that the 
use of odier dicarboxylic adds having, cyclic 
bicydic and related rmg systems rather than 
of . phthalic add results m previously un- 
Imown compounds, wbkh are of therapeutic 
significance and have gualitativdy the same 
^armacolo^cal activities as the previously 
known suocmimides and ghitarimides at die 
class defined initially hereinbefore, whereas 
the dan^ of an occurrence et teratogenous 
effects is entirdy eliminated with these new 
compounds. 

Tne omipounds according to the invention 
have the general formula 



wherein 

A represents a saturated or unsaturated, 
substituted or unsubstituted, bivalent hydro- 
carbon radical, 

B represents a saturated or unsaturated, 
substituted or unsubstituted, bivalent hydro- 
carbon radical, an oxygen atom or two hydro- 
gen atoms, each ct 

Xi and X« represents hydrogen, halogen or 
a substituted or unsubsututed alkvl group, 
each of 

Xs and Xi represents hydrogen, halogen, a 
substituted or unsubstituted aOcyl group or 
^ of a double bond formed by said X, and 

Y represents a nitrogen atom having its 
third valency saturated by hydrogen or hydio- 
carbon radical, and each n represents 0, 1 or 
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" I n -ft y^S s'-inan ^tff»i'*f y|OT bj tlie other a. The 
7^^4g:Myifcot liy ^^ itpcoented by 

^T.;:^- A ^lad/or B mty hiTe t Ifnear, bnacfaed 
: ^^S^chaii^ ^CycUc^ bfcjcU^ ot poiv- 

: aiidetr^ooofifcbntio^ simplest ndktls 
4:: - vmylidese 
: : substhucnts which may be 

present in die substituted hjdrocarboa radi- 
cals A and/or B include habgcn, alkyl, ar^ 
cydoalkyi, aralkyi, atkj^dene and BijUdeat 
^ups. The subsdtuents in the substituted 
alkyl groups Xi— are preferably oxygen 
or oxygen contatning groups. 

A ^ pr^ably represents the groups 
_CH,— CHj— , — CH^CH— and o- 
phcnyfcne, B preferably represents two hydro- 
gen atoms, a meth^eoe or ethylene radical 
or an oxygen atcm. Purser examples of B 
are phenyiaie. isopropylene, diphenylediylene 
or subsdtuted methylene radicals, such as 
Cai,^C< and a,Q<. 

Examples of substituents on the imide 
nittogcn are mtAfl^ eAji, any of die varkms 
prop^ butj^ allvi groups; cydohexyl, aryl, 
axaftyl and alkaryl groups, fcg. phenyl, benxyl, 
p-toluyL 

, Tboe novel coomounds can be produced 
from the product Mtained ^Hien the corres- 
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The mtamediate product obauied b fe> 
action (I) it cydited bj treadsect with ■ de- 
hydratins a^t^ such as acetic anhydride, 
«cctyl chloride or POO,, into the oorrea- 
pooding dicatboziinidosiiodaic anhydrides, 
thus: — ' ^ 



09 



COQW caow 



cc 



r 



Finally, the anhydride is rea.-rted wtdi am- 
monia, its salts, such as NH^Q or (NH,),CO, 
or other Nl^-deliverinff compounas» sudh as 
urea, thiourea, guan^ine^ guanidine sails, 
formamide, or aoetamide to form the cyclic 
imide; thus: — 



30 



ponding cyclic or polycyclic dicarboxylic « ^^v^co 
adds, idiich can easOy be obtained as pro- I 

ducts of TA^huAld^ rM/*n*/m. ^ ^J^^ ^^^CO 
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ducts of Diels-Alder reacticms, or reactive 
functioaal derivatives thereof, particularly 
their anhydrides, chlorides or esters, are re- 
acted with amtnodicarboxylic adds, e.g. widi 
alpha-amino-A»ctnic add (aspartic add) or 
alpha-aminoglutaric add (dutamic add), or 
reactive functional derivatives diereof, sudi 
as their esters, amides, diamides or imides. 
This prxKluct is then cydised by reaction widi 
a fjehydratii^ agent and, if necessary, then 
converted to the desired imiJe of the inven- 
tioo« 

Either or both of the first and second 
stages of che above process may be carried 
out in the range erf 20^ to 50^C and may 
be carried out under superatmospheric pres- 
sure. If desired a solvent may be employed, 
preferably one wliidi is capable of promoting 
the reacQoiL Such solvents may be an organic 
base, e.g. pyridine, quinoline or dinmhyl- 
formamide. The fifit suge also may be carried 
out in che presence of a condensation agent 
especially one whldi is capable of combining 
w<th the eliminated molecule. The second 
stage, of course, is carried out in the presence 
of a dehydrating agent. 

To faciliute further undersundiiig, this re- 
aaion will be explained with reference to 
tetrahydrophtbalic anhydride as an example 
of the (poly)cyclic dicarboxylic add and to 
aspartic add as an example of rbe amino- 
car'ooxylic component. The f ilowing reaction 
results in the first suge of this process: — 



>■ 



'H2O 



CO 



CO CO 

H 



Instead of ammonia, primary amines or 
compounds which can liberate primary amines 
in situ nuy be used in the hnmediately pre- 
ceding reaction step so that the oorrcspondkg 
N-sutedtuted succinic imides are obuined. 

If the resulting products contain double 
bonds capable of nydrogenadon, they may be 
transformed in the usual manner into the 
Mturated compcuuds. If two or more double 
bonds capable of hydrogenation and of differ- 
ent reactivity a;e present, one of them or part 
of them may be selectively saturated (partial 
hydrogenadon). 
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Thk ctttljst hTdfOgenttido inij be carried 
t undcf Wagcfiti IK w{ihf nc {rmutc . 
. . ^^^F'!?!^^ whkh^ott Sctn ootUhcd hettfai-'^ 
• bcfeie "iiiiij be modified- id ^^Tsrious wiji* A 
il J .lUltfatg of iU modiftcitlpst'!^^ possible 
~ £;:i:. ;isln^oss{ble for retsoos dt qp«be. The Enm-' 
pks vhkh will be given hereinafter are in- 
toidedcmly toilltistrttethenmldididcyctf the 
existing possibilities. Tbe het that any spectiic 
10 sjndiesis route is not mentioned has no 
' ^ "restricting sig^^ " ' 

: : z"r; -As has :becn fmenthned :abovc^ the cyclic 
' - imides of aminodicarbozyiic adds rather than 
the free aminodicarbox]^ adds may be used 
15 in the first reaction step so that the starting 
p^ are subjected to the transformation 
of the anhjfdride into an imide otherwise 
carried out m step III. - - - 
Monoamides <« aminodicarboxylic adds, 
20 eg., asporagine, glutamine, isoasparagine or 
is^utamine; may be used instead of tbe free 
~ snunodicarbozylic adds to obtain the end 
product of step III in the second reaction 
step. • 

25 The same applies to the use of the 
diamidfi In this case the cyclization (accord- 
ing to step ni) takes place with dimioation 
of NH,. 

The introduction die other imide group 
30 into the compounds according to the inven- 
tion may be similarly modified. For instance, 
the imides of the invention may be prepared 
by a process comprising the s^ps or (a) re- 
acting a first reactant omsisting of a re- 
35 active derivative of a carboximide having the 
general structure 

I Xi I 
14 0 

wherein A, B, X| — X4 have the same meaning 
as in daim 1, with a second rcaaant consisc- 
40 ing of a halodicarboxylic acid having the 
general formula 



-COOH 



z — cw 



COOW 

wherein Z represents CI, Br or I » or a reactive 
functional derivative of such halodicarboxylic 

45 add; (b) cyclising the produa of step (a) 
by reaction with a dehydrating agent; and, if 
necessary, (c) converting the product of (b) 
to the desired imide produa. 
Either r both f tne first and second stages 

50 of tbe z^ryjt, process' may be carried out in 
the range 20^C to 250^C and may be carried 
out under superatmospheric pressure. If 
desired a solvent may be employed, prefer- 



ably one wiikh 0 capable cf nomocfaif the ' 
reacdoo. S«h wivtnta may be an o qyu c 55 
base,"'e^^"pyridhiC| tjoiaottDe or dhnesfavl*' 
fotmamide. The first sQige also may oe cameo 
oat b the presence of a coodensatiao agent L 
especially one which is capable df com binin g 
with the eliminated molecule. The second 60 
stage;, of course, is carried oin in the presence 
of a dehydrating agent, e.g., the reaction <tf the 
potassium salt xA 1,4 - endomethylene - A' - 
cydobexane - 23 * dicarboxylic imide with 
diediyl alpfaa-bromoauodnate results in the 65 
fomation of diethyl 1,4 - cndmethylene - 
• cydobexane - 23 * dicarboxtmido- 
suodnate. This ester is transformed into the 
imide ^according to (III) by a reaction with 
NH« followed by treatment widi acetyl 70 
chloride. 

In other modification of the process, the 
Diels-Alder reaction to form the cyclic or 
potycydic dicarboxylic oompooeat is carried 
out at the end of the sequience of reactions. 75 
Thus, inudes of the invention may be pre- 
pared by a process comprising tlie step of 
(a) subjecting a first reactant consisting of a 
onleinimidodicarboxylic add having the 
general formula 80 



0 
I 



-COOH 
-COOH 



I 

0 



or a reactive functional derivative thereof 
wherein Xy and X, have the same meanings as 
in daim 1, or a derivative thereof, to a Uiels- 
Aider reaction with a conjugated dicne and 85 
if necessary (b) converting the product so ob- 
ttined to the imide product. For instance, 
alphamaleintmidoglutarimide reacts with con- 
jugated dienes to form the corresponding 
cyclic or polycyclic dicarboximidoglutar- 90 
imides. 

The compounds according to tbe invention 
may oe used as therapeutics alone or in com- 
bination with other agents and adjuvants or as 
intermediates in the preparation of thera* 95 
peutics. They may also he used as- starting 
products of nirther syntheses. 

Example 1 

20 grams DL-asportic acid and 23 grams 
A* - cyclohcxaiie - 1,2, - cis - dicarboxylic 100 
anbydrtde were boiled in 80 ml absolute 
pyridine to complete dissolution. The solvent 
was then removed in vacuo and the residue 
together with 50 mi acetic anhydride was 
shortly heated to the boil. - cyclohexene - 105 
1,2 - ds - dicarboximidosuccinic anhydride 
crysuUized upon cooling. Melting point 
192— 1930c. Yield 31.5 grams. Q,H:,NO, 
(249.22): aiculated 5.62% N, found 5.«% 

N. no 



10 



IS 



20 



25 



■dditioa^ttf - wtter. MeltiM point 190— 
- 1M<»C, yield 19J ^ 
C,iH„N;q. a48i4): Cilcuiated 11J«% 
N, found 11.17% N. 

The same product was /obtained b 
anstopous ezpenmena in wbkh ammonium 
cUonde, ammonium' carbonate/ 'diiourea, 
guanidine sulfate or aoetamide was oaed rather 
than urea.^^''-"v^-: -:v - »-r:;.;/-^ii-jr.;A s 

Hydrogenadoo: The above imide was dis> 



12 mrns of -the above aJiydride weie 
reacted m the procedure of Example 1 with 
6 grams urea to fonn A* - cyciohezene - 1^ . 
da • dicarboximidoglutarimide. Meltins 
point 194—195 C ^ 

^UsS-Tijii^^ 

The hydi^enatioQ of the above imide In 
die pioceduie of Example 1 Yesohed in cjdo- 
nezane - i;2 - ds .- dicarbozimidc^utanmide. 

solv^ in^ ethaiTol iTd hydi^iS^Tt^c." fa C^^^ail^y'^col^tcd ltL^'^ v 
pj««oe of dJ.rcoal.«,p^pai|,dhmi f^'^oS^^^^ Olculattd ia60% N, 
catalyst The. catalyst was filtered off and the 
solvent was removed in vacuo. The resultinff 
cydohexanc - 1,2 - cis - dicarboximid<K 
suon^nide has a melting point of 156— 

C.sH„N,0, (250.25): Olcdated 11.20% N. 
found 11.15% N. 
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Example 2 
20 grams DL-aspanic add and 25 grams 
1,4 - endoraethylcne -A* - cydohexene - 2,3 - 
endo - ck - dicarboxylic adiydride were re- 
a«cd in the procedure of Example 1 to form 
the 1,4 - endoooethylene - A* - cydohexene - 
2,3 - endo - ds - dicarboximido - succinic 
anhydride, melting point 170— 17PC, yield 
36.5% grams. 

30 grams of the above anhydride togedier 
with 20 grams ammooiuei carbonate were 
heated to 180— 200«C for 30 minutes. Tbe 
mass was cooled and dissolved in water. The 
solution was completely crtTacted with ether 
in an extractor. The ether solution was evapor- 
ated and the residue was dissohred in aqueous 
acetone, from which 1,4 - endomedi^ene - 
A* - cyclohexcn - 2,3 - endo - ds - di- 
carboximidosuccinimide was crystallized. 
Melting point 212— 213«>C, yidd 21 grams. 
C„H,,N,0, (260.25): Qlculattd 10.77% N, 
. found 10.90% N. 

Hydrogenation of the above imide in the 
procedure of Example 1 resulted in 1,4 - 
endoraethylcne - cyclohexane - 2,!« - cndo- 
ds - dicarboximidosuccinimide, meltine ooint 
260— 262*C. 

C,,H.>\0, (262.26). Calculated 10.68% N, 
found 10.86% N. 

Example 3 
38 grams L-glutamic acid and 40 grams 
■^V •,7f'°*'«cnc • 1,2 - ds - dicarbox>'lic 
anhydride were boiled in 120 ml pyridine 
to complete dissolution. The pyridme was 
then distilled off .'.od the residue was heated 
together with 120 ml acetic anhydride. The 
volatile mancr was dien tem ved in vacuo. 



ElAMPLB 4 

29 grams L-glutamic add and 30 grams 
cyclohexane - 1^ . cis - dicarfcsxylic an- 
hydride were reaaed in the procedure of 
Example 1 to form cyclohexane - 1,2 - cis - 
dicarboximidoglutaric anhydride meltins 
point 171— 172<>C ^ 
CuHuNO, (285.27): Calculated 5.28-Y N. 
found 5.26% N. * 
The above anhydride was transformed in 
the procedure of Example 1 into cydohexane- 
1,2 ,- ds - dicarboximidoglutarimide, meltine 
pomt 180— 181«C. This product proved to be 
identical to that described in Example 3. 
QjHi^jO, (262.28): Calcukted 10.60% N. 
found 10.51% N. 

Example 5 
29 grams L-glutamic acid and 30 grams 
cyclohexane - 1,2 - trans - dicarboxyhc an- 
hydride were reacted in die procedure «rf Ex- 
ample 1 to form cyclohexane -1,2 - ds - di- 
carboximidoduuric anhydride, melting point 
170— 172^By its mixed mdting point and its 
mwarcd spectrum, this produa was proved to 
be identical to the intermediate anhydride des- 
cribed in Example 4. 

Example 6 

45 grams L-glutamic acid and 53 grams 110 
1,4 - enoomethylcne - - cydohexene - 2,3 - 
ai4) - as - dicarboxylic anhydride were 
boiled togedier widi 150 ml pyridine for 
wo hours. After cooling, die mixture was 
filtered and evaporated in vacuo. The residue 115 
was boiled up widi 100 ml acetic anhydride 
and re-evaporated to one half its volume 
Pan of die resulting 1,4 - endomeUiylene i 
^^^toliotcnc - 2,3 - endo - ds - di- 
carboxunidogJutaric anhydride crystalUzed 120 
upon coohng and was filtered off. An addition 
of etner to the modier liouor resulted in a 
quamita^t^w^ precipitation.* Mdting point 

f««H'.NO, (275.28): Calculated 5.09y. N, 
found 5.14% N. 
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jTmctM-tognher 'iriih 1^ ofcft the 
yC^wced u rcjrf Enaq^ J«:Tiie fim pftdphate 
"^ tonfed 18 gnmt M • c mk mie th yfcne - 
± A^.^ :csdobermtr:^ -2^ • endo - cis f di- 

" ,^^N>TfTnl<1l?^t^f PtmK#f tlTWinU of 

tilis product were l e c o ver ed by in ezhaustive 

otractioQ d die aqueous sohxdoa with ether 

i& the procedure of Example 2. 
10 C,4HuNt04 (274^7): Calculated 1022% N, 

found lO^/o N. 
The hydrogenation of the above tmide tn 
' -the procedure <rf Eramj^ 1 resulted in 1,4- 
^endcnneth^ene - cydofaaane - 23 * endo - 
15 ds - diaufooximidoglutarimide;, melting point 

235— 2360C 

CuHt«N,0, (276-29): Calculated lO-M^ N, 
found 1021% N, 

Example 7 

20 32J grams L-glutamic add and 36 grams 
1>4 - endo - m^ykne - - cydohexene • 
%3 - exo - ds * diicarbozyiic anhydride were 
reacted in the procedure of Example 6 to 
form 1>4 - endo - methylene - A' - cydo- 

25 hexene - 2>3 - cxo - as - dicarboxxmido- 
glutaric anhydride^ melting point 214 — 
216^C 

Cx^Hi,NO, (27525): Calculated 5-09% N, 

found 5.06% N. 
30 In the procedure of Example 1, the above 

anhydride was transformed into 1,4 • cndo- 

methvlcne - A* - cyddiexcne • 2^ - exo - ds - 

dicarboximidogluurimide^ melting point 

241— 2430c 
35 Q^HuN^O, (27427): Calculated 1022% N, 

found iai9 1% N. 
The hydrogenation of the above imide in 

the procedure of Example 1 resulted in 1,4- 

cndomethyknecydo - hexane - 2»3 * exo - 
40 ds - dicarboximidoglutarimide, mdting point 

259— 260<^C 

Q4Hi.N,0, (276.29): Calculated 10.14*% N, 
found 10.05% N. 

Example 8 

45 45 grams L-glutamic add and 53 grams 
1,4 - endomethyknecydohexane - 23 - endo - 
ds * dicarboxylic anhydride were reacted in 
the procedure of Example 6 to form 1,4 - 
cndomethylenecyclohnant - 2^ - endo - ds - 

50 dicarboxtmidoghitaric anhydride, mdting 
point 215— 2I6OC 

CuHuNO, (27728): Calculated 5.05% N, 
found 5.12% N. 
5 grams of the above anhydride were 

55 charged into 30 ml concentrated ammonia. 
The solution was allowed to stand for several 
hours and then evaporated. The residue was 
boiled for one hour together with 30 ml 
acetic anhydride, then completely dried in 

60 vacuo. The glassv residue was dissolved in 
aqueous dimethylformamide, from whidi 1,4- 
endomethylene - cydohexane - 23 - endo • 
cis - dicarboximldogluurimide was crysul- 



lixed.Meltingpotttt 235 Cl^ mixed mete* . 
inn point and the 'nfmed ^ecoram Drovtd '65 
this produa to be identical a> that obcaioed 

Cu^«N^4 (27629): Calculated iaU% N, 
found 1029% N. 

ExAMPLa9 70 
41.5 grams L-glutamic add and 50 grams 
1,4 - emloethylene • A' • cyclobexen « 2,3 - 
c!ndo •CIS - dicarboxylic axmydride were re- 
acted in the procedure of Example 6 to form 
1,4 - endoethykne - a* - cyctobexene - 2»3 - 75 
endo - ds * dicarboxunidoghitaric anhydride, 
mdting pomt 246 — 248^ C 
Cv.H„N05 (28928): Calculated 4.84% N, 
found 4.84% N. 

In the procedure of Example 1, the above 80 
anhydride was transfwmed into 1,5 - endo- 
crhylene - A' - cyddhexene - 2,3 - endo - cis - 
dicarboximidoglutarimide, melting point 
240— 242®C 

CuHuN,0^ (288.29): aicuUted 97.2% N, 85 
found 9.74% N. 

The hydrogenation of the above imide in 
the procedure of Example 1 resulted in 1,4- 
endoethylenecydohexane - 23 - cis - di- 
carboximidoglutarimide, mdting point 248 — 90 
250OC 

CuHuN,0, (290.31): Calculated 9.65% N, 
found 9.72% N. 

Example 10 

29.4 grams L-glutamic add and 35.6 grams 95 
methyl - 1,4 - endomethylene - A^ - cydo- 
hexane - 23 - ds - dicarboxylic anhydride 
(Dieb-Aldcr addua ot maleic anhydride and 
methyl cydopentadiene) were reaaed in the 
procedure of Example 1. The product cor- 100 
responding to methyl - 1,4 - endomethylene - 
A* - cydohexene - 2,3 - cis - dicarboximido- 
glutaric anhydride was crystallized only with 
difficulty and was subjected to further pro- 
cessing widiooc purification. P^n of the pro- 105 
duct* was crystallized out of a mixture of 
gladal acetic add and acetic anhydride for 
analysis. Meltiog pomt 171— 173®C 
C„HuNO, (289.28): Calculated 4.84% N, 
found 4.98% N. !I0 

The above produa was transformed Into 
methyl - 1,4 - endomethylene - A* - cydo- 
hexene - 23 * ds - dicarboximidoglutarimide 
by heating with ammonium carbonate in the 
procedure of Example 2. Melting point 204 — 115 
208<'C 

CuHuN,0, ^288.30): Olculaied 9.72% N, 
found 9.78% N.. 

Example 11 
18.3 grams L-glutamic add and 21 granu 120 
1,4 • endoxocycloHcxane - 2^^ - exo - cis - 
dicarboxylic add were boiled in 100 ml 
pyridine to complete dissolution. The pyridine 
was then largely removed in vacuo, uie resi- 
due was dissolved in dilute HtSO« and the 125 



Z»ll%709 



10 



15 



-tolodda wn exhiustfrdy eztrtcced with ether. 

/-HMnddoc obtabcd hjAt distilktioQ of the 
ciberr wki- boiled up toaether with 40 ail 

^toetk inhydride. M - adoxo * cjdohexue - 
2»3 ezo dt^ • dictfbozinudoghitaric an* 
hydride crystallized upon cooling. Mekinff 
point 219—220 C, yield 197 grams. 
CuH,.NO, (279J4): Calculated 5.02% N, 
found 4.96% N. ' 

16 grams of the above anhydride wen re- 
acred with 10 grams urea in the procedure of 
Example 1 to form 1^ • cndosocydohexane • 
23 - exo - ds - dicarboximidoglutarimidc, 
mdting point 329— 330<^C> yield 13 grams. 
CuHuNtO. (278.26): Cdculated 10.07% N, 
found 10.19% N. ' 



EZAMFLB 12 

16.3 grams L^glutamic add and 41.2 grams 
1,4^,6,7,7 - hcxadiloro - 1,4 - endo- 

20 methylene - A* - cyddicxene - 2^ - endo - 
ds 7 dicarboxylic anhydride (Dicls-Alder 
addua of maldc anhydride and hezachloro- 
cyclopcntadicnc) were reacted in the pro- 
cedure of Example 1 to fonn 1,4,5^6,7,7- 

25 hexachloro - 1,4 - endomediylene - A' - cyclo- 
hexene - 2,3 - cndo - cis - dicarboximido- 
glutaric anhydride, melting point 235— 
240«>C, yield about 25 grams. 
Q,H,C1*N0, (481.97): Calculated 2.91% N, 

30 found 3.01% N. 

18 grams of the above anhydride were re- 
acted with 10 grams tirea in the procedure 
oi Example 1 to fonn 1,4^6,7,7 - hexa- 
chloro - 1,4 - endomethylene - A* - cyclo- 

35 hexene - 23 - cndo - cis - dicarboximido- 
glutarimidc, mdting point 266— 268°C., yield 
14 grams. 

Q^HiCUNjO, (480,98): Calculated 5.82% 
N, 44J4% CI, found 5.67% N, 43.75% Q. 

40 Example 13 

29 J grams L-glutamic add and 55.5 grams 
5,6; 7,8 - dibenzo - bicyclo(2A2)ociane - 
23 - cis - dicarboxylic anhydride (Diels- 
Alder addua of maldc anhydride and aiithra- 

45 ccnc) were reacted in the procedure of Exam- 
ple 1 to form 5,6; 7,8 - dibenzo - bicyclo- 
(2A2)octane - 2,3 - ds - dicarboximido- 

glutaric anhydride. Melting point 283 

285<>C Yidd 58 grams. 

50 Qr»H,:NO, (387.39): Calculated 3.62% N, 
found 3.69% N. 

The above anhydride was transformed into 
5,6; 7,8 - dibenzo - bicydo(2,2,2)oaanc - 
2,3 - dicarboximidoglutttanidc by heating 
55 widi urea or pmmomum carbonate. Meltins 
point 283— 284^C. * 
CH.^H^O, (386.41): aiculatcd 7.25% N, 
found 7.27% N. 

Example 14 
60 6.7 pmu L-glutamic add and 15 gra^iS 
7 - diphenyl - methylene - 1,4 . endo- 
methylenccydohexane - 2,3 - cndo • cis - di- 



csrboxriic anhydride (partiallj faydrogenrted 
.Dieb-Alder addtict of maldc anhydride and 
dtphenytfulvcue) were rracted in the pft>^ ~ 65 
oedure <rf Example 1 to form 7 - dipbenyt- 
methylene • M - endomethylene « cyclo- 
hexane 23 * endo - ds - dicarboxiixiido- 
glutaric anhydride, melting point 254— 
2i6®C 70 
C„HnNO, (441.49): aiculated 3.17% N, 
found 3^% N. 

The above anhydride was transformed in 
the procedure of Example 1 into 7 • diphenyl- 
methylene - 1,4 - endomethylene - cycio- 75 
hexane - 2,4 - endo - ds - dicarboximido- 
glutarimide, melting point 210— 212'^C, 
Q:H,,N,0^ (440.51): Calculated 6.36% N, 
found 6.23% N. 

Example 15 80 
20 grams of a freshly prepared potassium 
compound of 1,4 - endomethylene A* • cydo- 
hexene - 2>3 - endo - ds - dicarboxylic add 
imide and 25 grams diethyl alpha-brc»no- 
sucdnate were heated together with 100 ml 85 
donethylformamide on the water bath for one 
hour. After cooling the solvent wa3 removed 
in vacuo. The residue was received in water 
and repeatedly shaken with ether. The com- 
bined ether extracts were dried over Na^SO^, 90 
filtered and evaporated. The resulting diethyl- 
alpha - (1,4 - endo - methylene - A* - cydo- 
hexene - 2,3 - endo - ds - dicarboximido) - 
succinate was dissolved in absolute ethanol 
without further purification. The solution 95 
was saturated with dry..amm(Hiia gas with 
snrring and cooling and was then Idt un- 
disturbed for a prolonged time. It was there- 
after evaporated to dryness in vacuo. The 
residue was treated with 50 ml acetyl diloride, 100 
re-eyaporated and finally received in glacial 
acetic add. Stora^ in a reirigerator caused 
part of the resultmg 1,4 - endomethylene - 
A* - cyddiexene - 23 - endo - ds - di- 
carboximidosucdm'mide to crystallize. Further 105 
parts precipitated uoon dilution with ^ater. 
Mdting point 212— 213**C. 
CuH„N,0, (260.25): aiculated 10.77% N, 
found 10.82% N. 

Example 16 no 
10 grams L-alpaa-aminosuccinic acid- 
ganmu-amidc (L-asparagine) and 12.5 grams 
1,4 - endomethylene - A' - cydohexene - 2,3 - 
endo - cis - dicarboxylic anhydride were 
boiled in 50 ml pyridine to complete dissolu- 115 
tioiL The pyridine was then largely removed 
in vacuo. 430 ml acetyl chloride were added 
to the residue. The resulting mixture was 
heated on the water bath for one hour and 
was then evaporated. When the cooled mass 120 
was ground with acetone, I A - endo- 
methylene - y - cyclohexene - 23 - cndo - 
cis • dicarboximidosuccinimide wu 
aystalUzed. Mdting point 212 C, yield 11.5 
grwns. 125 



-Ci,HtX04 (260J3): Ctfcultted 10.77% N, 

no rgrtm I^pltt^unfabghxtiric tdd- 
5 ddta-tmide (L-glmanune) and 11.S gruu 
1,4 • cndomcaiylcnc - A* - cydohaene - 2^ • 
endo - ds - dictrboxylic anhydride were re* 
tcted in the procedure f Example 16 to f nn 
1,4 - cndomcthylene - A* - cydobexene - 2,3 - 
10 endo - ds • dicarboximidogluctrimide, melting 
point 235— 236°C 

ci,HuN.O, (274.27): Qdculatcd 10.22% N, 
found 10.09% N. 

Example 18 - - . - 
15 10 ffims DL-alidia-aminoglutarimide and 
15 grams 1,4 - endomethyleoe - A' * q^do- 
hexene - 23 - endo - ds - dicarboxylic an- 
hydride were boiled in 50 ml pyridine. The 
solution was filteitd and evaporated in vacuo. 
20 The residue was shortly botled with a litde 
glacial acetic add and acetic anhydride. 1,4- 
endomethylene - A^ - cydohcxcne - 2,3 • 
endo - ds - dicarboximidoglutarimide 
crystallized together with other products upon 
25 storage in a refrigerator and was obtained 
in a pure sute by reueated recrysuUization 
from aqueous dimediytformamide. Mehing 
point 235^C 

C;,H,,N,0, (274.27): Calculated 10.22% 
50 N, found 9.9ff% N. 

Example 19 
27.5 granu 1,4 - endomethylene - A* - 
cydobexene - 23 - ^do - ds - dicarboximido- 
glutaric anhydride obtained by the procedure 

35 of Example 6 were finely ground with 77 J 
grams methylamine hydrochloride and heated 
to 180 — 190^C on an oil bath for one hour. 
The cooled mass was received in acetone. 
The surplus methylamine hydrochloride 

40 separated and was rexnoved. The produa was 
freed from acetone and recrystallized from 
aqueous dimethylformamide: N - meth^ • 
alpha - (1,4 - endo - methylene - A* - cydo- 
bexene - 23 * endo - cis - dicarboximido) • 

45 glutarimide, mdting point 153 — 154°C, yield 
about 24 grams. 

C»,HuNA (288.30): Calculated 9.72% N, 
found 9.88% N. 

Example 20 

50 5.5 grams N - methyl - alpha - (tnalrin- 
imido) - gluurimide were dissolved in 40 
milliliten dimethylformamide and 5 grams 
freshly distilled cyclopentadiene were added 
to the solution. When the latter had been 

55 stored for 24^urs, it was evaporated in 
vacuo to one third of its original volume. After 
an addition of water and storage in a refriger- 
ator, N - methyl - alpha - (1,4 • endo- 
methyleoe - A* « cyclooexen - 23 - end • 

60 ds - dicarboximido) - glutarimide was crystal- 
lized. Melting point 152~154^C 



C„H,.N.O, (288.30): Calcniatcd 9.72% N, 
found 9.84% N. _ , 

Example 21 

27.5 grama 1,4 - endomethylene - A- - cyclo- 65 
hexene - 23 * endo - ds • dicarboxxmido- 
glutaric anhydride obuined by the procedure 
of Example 6 were mdted together widi 10 
grams benzylamine. The cooled mass was 
dissolved in aqueous dimethylformamide 70 
whereby N - bemcyl - aljAa - (1,4 - endo- 
methylene - A* • cydobexene - 23 - endo - 
ds - dicarboximido) - glutarimide was crystal- 
lized. Mdting point 137— 138<'C 
CiH,,N,0, (364.39): Calculated 7.71% N, 75 
found 7.75% N. 

The above imide was hvdrogenated to pro- 
duce N - bcnzj^ - alpha - (1,4 - endo- 
methylenecydoheiaine - 23 - endo - cis - di- 
carboximicto) - ghitarimide, mdting point 80 
168— 170<>C 

CaiH«N,0, (366.41): Calculated 7.6r/ N, 
found 8.03% N. 

Analogous procedures resulted in die for- 
mation of : N - phcn]^ - alpha - (1,4 - endo- 85 
mediyleoe « A* - cydobexene - 23 * endo - 
ds - dicarboximido) - ghiurimide, mdting 
point 220<>C; N - phenyl - alpha - (1,4 - 
endometfaylenecydobexane - 2,3 - endo - ds - 
dicarboximido) - glutarimide, melting point 90 
212**C; N - p - toluyl) - aljAi - (1,4 - endo- 
methyloie - A* - cydobexene - 23 - endo - 
ds - dicarboximido) - glutarimide, melting 
point 243<>C; N - fp - toluyl) - alpha - (1,4 - 
endomethylenecyclonexane - 23 - endo - ds - 95 
dicarboximido) ^ ghitarimide, melting point 
232*=»C; N - cycldiexyl - alpha - (1,4 - endo- 
methylene - A* - cydobexene - 2,3 - endo - 
ds - dicarboximido) - gluurimide, glassy 
mass. 

Example 22 

1,4 - cudomediylene - A* - cydohexene - 
23 - endo - ds - dicarboximidoghitark an- 
hydride produced by the procedure of Exam- 
ple 6 was charged in small incnrroents with 105 
stirring into an -aqueous solution of a stirplus 
of methylamine and was allowed to stand 
overnight at room temperature. The solution 
was then evaporated m vacuo to dryness. 
The glassy residue was boiled up together HO 
with an equal amount of acetic anhydride and 
re-evaporated in vacuo. The residue was dis- 
sohred in ethanoL N - methyl - aljAa - (1,4 - 
endomethylene - A* - cydobexene - 2,3 - endo- 
cis - dicarboximido) - glutarimide was crystal- 115 
lized from the solution. Melting point 153- - 
154^C. This product was identical to that 
obtained in Example 19. 

Hydrogenation: The above produa was 
hydtogenated in the presence of a charcoal- 120 
supponed pallar^ium caulysc This was fol- 
lowed by filtering and evaporaiiuti in vacuo. 
The residue was diasolved in ethanol, from 
whidi N - methyl - alpha - (1,4 - endo- 
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methylcnecydohCTiiK ; 24 • end o - di • di* 

Meldog point 138— 139^C 

CuHuN.0, (290J2): Cklcultted 62.05% C 

5 6.25% H, 9.65% N; found 62.04% Q 
6.21% H, 9.70% N. 

Analogous ptooedures resulted in the for- 
mation of: N • ethyl - alpha • (1,4 • endo- 
methylene * A' • q^lohezene - 23 - udo - 

10 ds « dicarboximido) - glutarimide» melting 
point 147—148^ C; N - pnpfl - alpha - 
(1|4 • endomethviene - A* • qrctohcxene - 2,3 * 
endo - CIS - dicarboximido) - elutarimide, 
oily; N - n - butyl - alpha - (1,4 - endo- 

15 methylene « A* - cydohexcne - 23 - endo- 
cis - dicarboximido) - glutarimide, melting 
point 186®C; N - allvi - a^ha - <1,4 - qido- 
methvlene - A* - cydobexene - 23> ado * ds - 
dicarboximido) - glutarimide, oily; N - t • 

20 butyl - alpha - (1,4 - endomethviene * A' - 
cydobexene - 23 * cndo - ds - di* 
carboximido) - glutarimide, mdting point 
1980C 

EXAUPLB 23 

25 20 grams 1,4 - endomethylene - A' - cydo- 
bexene - 23 - exo - cis - dicarboximido- 
glutaric anhydride produced in the procedure 
of Example 7 were heated together with 10 
grams methylamine hydrodiloride at 180 — 

30 190^C tot one hour. The cooicd aia&s was 
dissolved in a little dimethylformamide, 
dihited with water and extracted with ether. 
The ether extract was evaporated. The residue 
was dissolved in ethanol, fnmi which N - 

35 naethyl - al;^ - (1,4 - eodcmiethylene - A' - 
cydohexene *- 23 - exo - cis - dicarboximido)- 
glutanmide was crystallized. Melting point 
170— 172<'C 

CS*HuN,0, (288.30): Calculated 9.72% N, 
40 found 9.84% N. 

The hydrogenation of the above produa 
resulted in N - methyl - alj^ - (1,4 - endo- 
mcthylenecydohexane - 23 - exo - ds - di- 
carboximido) - gluurimide, melting point 

45 

Ct,H,.N,0, (290.32): Calculated 62,05% 
C, 6.25% H, 9.65% N; found 61.8' % C, 
6.20% H, 9.70% N. 

EXAMPLB 24 

50 14.5 grams 1,4 - cndocthylr'.c - A* - cyclo- 
hexene - 23 * endo - ds - dicarboximido- 
gluuric anhydride obuined by the procedure 
of Example 9 were reaaed with methylamine 
bydrodibride in the procedure of Example 

55 25. N - methyl • alfriia - (1,4 - cndoediylcne - 
A* - cydobexene - 23 - cndo - ds - di- 
carboximido) - gluurimide, melting point 
185— 1860C 

CwH,.N.O» (303.54): Calculated 9.27% N. 
60 found 9.1P% N. 

The above produa was hydrogenated to 
fcmi N - methyl - alpha - (1,4 - endo- 
cthylenecyclohexane - cis - dtcarboxtmid ) - 



ghitarifflide, udtiog point 160— 161^C 

SXAMFLB 25 65 

The 1>4 • cndoxocydohexaoe - 23 « o - 
ds - dicarboxxmidoghnaric anhydride ob- 
tained by the procedure of Example 11 was 
reaaed with methylamine hydrochloride in 
the procedure of Example 23. K - Toethyl - 70 
glfhB - (1,4 - endoxocyclobcxane - 23 - exo - 
ds - dicarboximido) - glutarimide, mdting 
point 290— 2930C 

Example 26 
40 grams DL-aspartic add and 55 grams 75 
1,4 * endoethylene - A' - cydohexene - 23 * 
endo • ds - dicarboxylic anhydride were re- 
acted in the procedure of Example 1. Ytdd: 
67 grams 1,4 - endoethylene - A' - cydo- 
hexene * .23 * endo - da * dicarboximido- 80 
succinic anhydride, mehing point 212 — 
2130c 

C^HtJ^O, (275 J5): aiculaicd 5.09% N, 
found 4.97% N. 

The above produa was reacted in the pro- 85 
cedure of ExsLinple 1 with urea to form 1»4- 
endoediykne • A^ - cydohexene - 23 - endo - 
ds - dicarboximidosucdnimide, mdting point 
207— 208OC 

The last-mentioned compound was hydro- 90 
genated to form 1,4 - endoethylenecydo- 
hexane - 23 - cis - dicarboximidosucdnimide, 
mddng poim 234— 235'>C 

Example 27 

26.6 grams DL-aspartic acid and 33 grams 95 
1,4 - endomethylene - A* - cydohexene - 23 - 
exo - cis - dicarboxylic anhydride were re- 
acted in the procedure of Example 2 to form 
1,4 - endomethylene - A* - cydohexene - 2^3 - 
exo - ds - dicarboximidosuodnic anhydride, 100 
mdting point 195 — 196^C. 
C«H„NO. (261.23): Calculated 5.36% N, 
found 5.37% N. 

The above produa was transformed by the 
procedure of Example 2 into 1,4 - endo- 105 
tnethylene - A* - cydohexene - 2,3 - exo - 
cis - dicarboximidosuccinimide, meitini; point 
180— 182<>C 

The above compound was hydrogenated to 
form 1,4 - endomethylenecydohexane - 23 - 110 
exo - ds - dicazboximidosuccinimide, meking 
point 200— 202<»C 

Example 28 

25 grams DL-aspartic acid and 31.5 grams 
1,4 " cndoxocydohexanc - 23 - exo - cis - 115 
dicarboxylic anhydride were reaaed in the 
procedure of Example 1 to form 1,4 - endoxo- 
cyclohexane • 23 * exo - cis - dicarboximido- 
suodnic anhydride. Yield 42 grams, mdting 
noint 216— 2I80C 120 
CwHu NO. (265.22): aiculated 528% N, 
found 5-12% N. 

The above produa wras reaaed with urea 
to form 1,4 - aidoxocyclohexane - 23 - exo - 
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r^ -'lO I M ' -vtadoawBie ih ylcne < 

toodok iohjdride pitptred by die procedure 
of Snsqple 2 were knt together witn 5 grains 
^laetfaylimiDe hnlroohloride in t mohen state 
at 170— ISO^C for ooe hour. The oooted 
mass wu washed with water and distohed 
in aqueous akohol, from which N - methyl - 
a^iha - ^'ccdometfaykne A' • -cqrdo- 
ftfg^y • 2^ • endo - cis • dicarbozxmido) • 
soodmmide was^crystalltttd. Mehing point 
135— 1360C 

-^^Ci^iiN>0;'(274;27): Cklcolated 1022% N» 

found 1033% N. - 
The aboive pfodoa was hydrogcnatcd to 

form N - methyl - alpha - (1,4 - cndo- 
medtylenecydohexane - ^ - cnoo - ds - di- 

caiboadmim) - succinimidei melting poim 

138— 1390c 

CuHuNA (276 J9): Calculated 10.14% 
found iai5% N. 

EZAMPLB 30 

1,4 - endoethylene * A* - cydobezene - 23 - 
OKk> ^ ds - dicarbozimidosucdnic anhydride 
prepared by the procedure of Exampk 26 
was transformed into N - methyl - alpha - 
(1,4 • endo - ethykne - A* - cydobczene * 
2,3 * endo - ds - dicarfoozimido) - sucdnimide 
in a procedure which is analogous to that of 
Ezampk 29. Mdting point 18S— 190^C. 
CuHi^NtO^ (288J29); Cafcuktcd 9.27% N, 
found 9.75!% N. 

llie above product was hydrogenared to 
fonn N - methyl - ^Ifka. - (1,4 - endo- 
methylcnecydohczane - 23 - endo - cis - di- 
carbozimido) - sucdnimide, melting point 
1550c 

CuHi.N,0^ (290.31): Calcubtcd 9.65% N, 
found 9.59% N. 

BZAMPLE 31 

1,4 - endozocydohezane - 23 * exo - cis * 
dicarbozimidosucdnic anhydride prepared by 
the procedure ct Ezample 28 was transformed 
into N - mediyl * alpha - (1,4 - endozocydo- 
hezane - 23 - ezo - ds - dicarbozimido) - 
sucdnimide in a procedure whidi is analogous 
to that of Example 29. Melting point 320^C. 
Ci»HuN,0, (278.26): Calculated 10.07% 
N, found 9.96%N. 

EXAMPLB 32 

30 grams L-glutamic add and 36 grams 
2 * ezomethyl - 1»4 - endomethylene - A* - 
cyctobezene * 23 - endo - ds * dicarbozylic 
anhydride (adduct of dtracooic anhydride and 
cyd pectadiene) were reaaed and processed 
in the procedure of Ezample It f rm 2- 
fzomethyl - 1,4 • endomethylene * A* - cyclo- 
hezene - 2,3 - end *cis - dicarbozimido- 



a ^^MM -^.aahydiidc^ : 

C,«I1uNO« (289J8): Calculated 4.84% N« 
' found 4.l5r/* N. — ^ tf 

The above pcoduct wu txansfonned by 
the procedure of Exampk 1 into. 2 « ezo- 
methyl - 1,4 « endomethylene • A' • cydo- 
h^^n^ * 23 * endo • cts • dicarbozimidc^ 
glutarimide^ ntdting point 210^C 70 

HydrogenatioQ resulted in 2 - ezoojethyi • 
1,4 • endo - methyknecyclohezaoe * 23 - 
endo • da » Hi«,4wiw4mt/fcgi^i 4fw*^^ meh- 
ing point 173®C ' 

CuHt^tO^ (29031): Ofcdated 9.65% N, 75 
found 9.55% N. 

In an analogous procedure^ 2 - ezomethyl - 
1,4 • endo - methyknecycbhezane - 23 - 
endo - da - dicarbozylic anhydride was trans* 
formed into an intermedkte anhydride^ 2r 80 
ezomediyl - 1»4 - esodomediyknecydohezane - 
23 - endo - ds • dicarbozimidoglutark an- 
hydride, mdting point 165^C 
CuHx,NO« (29130): Calcukted 4.8Q% N, 
found 5.12 1% N. This anhydride can be en- 85 
verted aa above xnto die cocre spaud ing imides. 

WHAT I CLAIM IS: — 

1. A oonqmmd having the general formuh 



wherein 

A repesents a saturated or unsaturaud, 
substituted or unsubstituted, bivalent hydro- 
carbon radical, 

B represents a saturated or unsaturated, 
subsdtuted or unsubstimted, bivalent hydro- 
carbon radical, an ozygen atom or two hydro- 
gen atoms, each of 

X| and X4 represents hydrogen, halogen 
or a substituted or unsubstimted alkyl group, 
each of 

X, and Xs represents hydrogen, halogen, 
a substituted or unsubstituted aUyl group or 
part of a double bond formed by said X, 
and X„ 

Y represents a nitrogen atom having its 
third valency saturated by hydrogen or a 
hydrocarbon radical, and 

each n represoitt 0, 1 or 2, which mav be 
the same or different value from that of the 
other n. 

2. A compound as claimed in claim 1, in 
which at least one of said hydrocarboo radi- 
cab represented b]^ A and B is a medivlene, 
ethylene or \*inylidene group or a luger 
radical of linear, branoed chain, cydic, 
bicydk, aromatic, and polynuckar configura- 
tion. 

3. A compound as claimed in claim 1 or 2, 
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fim reacuat cbn««tmg of a tcacdve detitra- 
tire of a csTboximiae having the goieraS 
•tructiut 



U 0 



wherein A, B» Xi— X4 have die same mean- 
ings as in claim 1, widi a second reactant con- 
sisting of a halodicarboxylic add having the 
general formula 



COOH 



\ 



fCH^ COOH 



10 wherein Z represents CI, Br or !, and n is as 
defined in claim 1> or a reactive functional 
derivative of such halodicarfaogyiic add; (b) 
cydxstng the produa oi step ^a) by reactioo 
with a dehTdrating asent; and» if necessary, 

15 (c) converting the product of (b) to die desired 
imide produa. 

22. A process as claimed in claim 21, in 
;rhich said first reactant is an alkali compound 
of such carboximide. 

20 23. A process as claimed in claim 21 or 
22, in which said second reactant is an ester 
or imide of such halodicarboxylic add 

24. A process as claimed in any one of 
claims 17 to 23 wherein either or both of the 

25 reaaioc steps (a) and (b) are carried out at 
a tcuipcraturc in the range of 20^ to 250°C. 

25. A paoccss as claimed in any one of 
claims 17 to 24 wherein dther or both of the 
reaaion steps (a) and (b) are carried out 

30 under super-amKspheric pressuTL. 

26. A process as claimed in any one of 
claims 17 to 25 wherein either or both of the 
reaction steps (a) and (b) are carried out in 
the presence of a solvent. 

35 27. A process as claimed in claim 26 

wherein the solvent is capable of promoting 

the reaction. 
28. A process as cl^'acd in daim 27 

wherein the solvent is an organic base. 
4C 29. A pfocess as claim^ in claim 28 

wherein the solvent is pyridine* quinoline or 

dimethylformamide. 

30. A process as claimed in any one of 
claims 17 to 29 wherein the reaaion step (a) 

45 is carried out in the presence of a condensa- 
tion agent. 

31. A process as claimed in daim 30 where- 



in the condenaatioQ agent is capable of COOS' 
bining with the fliminatrd mfrtfru^** 

32. A process of producing a compound u 
claimed m any of claims 1 to 3, which pro- 
cess oomprirea the steps of (a) subjectinjg a 
first reactant consisting of a maletnimido- 
carboxylic add having the general formula 
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or a reactive functional derivative thereof 
wherein Xs and Xt and n have the same 
meanings as in daim 1, to a Diels-Alder 
reaction widi a ocmjagated diene and if 
necessary (h) converting the produa so ob- 
tained to tne imide product. 

33. A process as claimed in claim 32, in. 
wfaidi said first reactant conaists of an eater 
or imide of such maleinimidodicarbozylic 
add. 

34. A process as claimed in claims 33> in 
which said first reactant consists of a cyclic 
derivative of succinic or glutaric add. 

35. A process of producing a onnpound as 
dauucd in any one of claims 1, 2 or 3 
whidi process comprises subjecting a com- 
pound as claimed in any of claims 1 to 3, 
which has a double bond capable of hydro- 
goiation. to catalytic hydrogenation whereby 
said compouxxl is uansformed into one having 
a partly or entirdy saturated ring system. 

36. A pnxws a$ claimed m claim 35, in 
which said catalytic hydrogenation is carried 
out under superatmospberic pressure. 

37. A cyclic derivative of succinic or 
glutaric ad(^ as daimed in any one of claims 
1 to 15, subsuntially as d^cribed herein- 
before. 

38. A pharmaceutical composition which 
comprises a cyclic derivati\'e of succinic or 
glutaric acid as daimed in claim 37 and a 
phaimaceutically aorepubk carrier. 

39. A process as claimed in any one of 
claims 17 to 36 for producing a cyclic deriva- 
tive of succinic or glutaric acid, substan- 
tially as described hereinbefore. 
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